Employee stock options di¤er substantially from traded options. Most expire within 90 days of the termination of employment, and are forfeited if the employee leaves before vesting. The major accounting standards boards are in agreement that options should be expensed, but companies have legitimate complaints about the proposed methods. For example, the proposals create accounting incentives for …rms to lay o¤ employees who hold unvested and nearly worthless options. We propose a simple accounting system, based on 90 day option prices, that addresses these legitimate objections. We provide …rms with signi…cant ‡exibility regarding the amortization of unvested option expense. This ‡exibility is created, without distorting incentives, by our use of market-based prices whenever an option expense is recognized.
Introduction
We propose accounting for vested stock options as 90 day options, extended every quarter. This simple method of …nancial accounting has several bene…ts. First, it is an accurate re ‡ection of the actual employee contract. Most employee options must be exercised within 90 days of the termination of employment, regardless of the nominal life of the option. Second, this accounting most closely parallels that for the vast majority of other employee compensation, salary in particular. Third, this system would enable many publicly traded …rms to rely on market prices to estimate option expense, as the market prices for 90 day options are generally the most liquid and reliable.
There would be no need, as in other proposals, for …rms to estimate the early exercise behavior of employees or the other factors such as future dividends and long-term volatility that are relevant to valuing long-term options. A …rm that had traded options with an exercise price of 50 and employee options with an exercise price of 53, say, would only need to rely on an option pricing model to estimate the di¤erence in value of the two securities. Therefore, estimates of value would also be robust to the choice of the underlying contingent claims model. 1 The most obvious argument against this approach is that implicit contracts between the …rm and the employee mean that the true value of the …rm's liability may di¤er from that implied by a 90 day option. While surely true for many …rms, the argument does not imply that an alternative accounting system will provide better information for decision makers, including executives and security analysts.
Consider a …rm with a very simple pay structure that o¤ers only salary and a de…ned contribution pension bene…t proportional to salary. Just as with a …rm that o¤ers stock options, the implicit liability of such a …rm to its employees may di¤er from the formal employment-at-will arrangement. For example, if the employee receives a raise of $2,000 per quarter one might argue that the present value of the …rm's future salary obligations has risen by a large multiple of the amount of the raise. Theoretically, one might argue that the …rm should expense this future cost when the raise is granted. If, on the other hand, a …rm negotiated a contract with an employee that always paid him an amount halfway between his alternative wage and his value to the …rm a raise would signal greater future pro…ts from the employment contract, so the increase in future salary liability would be more than o¤set by an increase in the present value of future employee output.
Nevertheless, continuously accumulated forms of compensation like salary are expensed by accountants as they are explicitly earned. This methodology generates little discussion or controversy, despite the enormity of these items relative to virtually any other expenses. Why? In terms of accounting objectives, expensing the actual salaries paid provides a less noisy, more reliable number to decision makers. It is not sensitive to assumptions about the implicit labor contract, and it is directly comparable across …rms. It is not that accountants don't believe in implicit labor contracts, rather that they have concluded that reporting actual salary earned each quarter comes closest to achieving their goals. 2 Taking the accountants' approach to salary and applying it to vested pension bene…ts leads us to viewing an option as a short-term option that is extended by continued employment. The extension is part of future compensation, just as next quarter's salary is part of future compensation. The method provides parallel treatment for two …rms that may each have implicit labor contracts with their employees, one of which issues stock options (e.g. Oracle) and one of which does not (say, Stanford University).
Of course many options only vest several years after they are granted. If the employee leaves the …rm prior to the vesting date then all the options are forfeit. In this case compensation is discontinuous, as an employee may own nothing if he leaves the day before vesting and a valuable 90 day option to purchase a stock at well below its then-current price if he leaves the day af- 2 When an explicit long-term contract exists, things are still complicated. For example, in American football it is widely recognized that the reported length and value of a contract is not nearly as relevant as the details of who can terminate the contract early and at what price, since that will determine renegotiation. But even recognizing this, no simple formula for allocating costs across time will apply very generally. For example, a 38 year old football player who received a guaranteed …ve year contract at a constant wage might reasonably be assumed to provide a disproportionate share of his output during the early part of the contract.
ter. Other forms of discontinuously accrued compensation, such as unvested pension bene…ts and annual bonuses paid only to those with the …rm at the end of the …scal year, are often though not always expensed over the entire vesting period. 3 The Financial Accounting Standards Board (FASB) and the International Accounting Standards Board (IASB) discuss treating unvested options as though they have the same value as vested options, times a fraction representing the vesting probability of the option. They then propose linearly amortizing their estimated value of the option over the time until vesting. As the probability of vesting is changed over time the …rm's income is changed in a given quarter by the increase in the number of options eventually expected to vest, times the grant day value.
Our proposal for unvested options also treats them as equivalent to vested options times a recognition factor, but in our case the vested option equivalents are always 90 day securities. Also, in contrast with the standards boards, we do not require that the recognition factor be justi…ed as an ultimate vesting probability so long as the …rm uses a mechanical formula that expenses the number of options that actually vest by the vesting date. We are able to provide this ‡exibility, which will enable …rms to choose amortization schedules that they believe are most consistent with their compensation arrangements, because we use market prices to value any change in recognized options and we require detailed footnotes that would enable an investor to recalculate the option expense under alternative approaches.
To describe why ‡exibility across …rms may be desirable, assume that …rm A grants options that vest linearly over the next 16 quarters. Further assume a rule like that proposed by the standards boards, where options vest linearly until the vesting date. For simplicity assume that there is never any attrition. If we treat A's options as one grant then it will expense the same amount each quarter, essentially writing o¤ each option as it vests. If we treat the options as 16 distinct grants, however, then over 57 percent of the total expense would be charged in the …rst year -all of the options that vest in the …rst year, half the options that vest in the second year, and so on. Which method is "right"? If the linear expensing method is chosen, then none of the options that vest in the …nal quarter are expensed until then. But what if another …rm, B, issues options that "cli¤" vest after four years? What if a …rm that issues options vesting after four years cancels the options after two years and replaces them with new, virtually identical options vesting on the same date? The one thing for sure is that the answers to these questions will be highly …rm-speci…c.
Fortunately, if options and option extensions are valued at market prices on the day they are recognized, …rms'incentives to misreport the timing of the expense is greatly reduced. With a "normal"expense such as depreciation a slower schedule implies higher cumulative accounting pro…ts over any time period short of the end of the asset life, and therefore a lower present value of expenses. If options are expensed at market value when recognized, with subsequent extensions also priced at market, then any recognition scheme that leads to all vested options being expensed by the vesting day will create the same risk-adjusted expected present value of expense. For example, if A expensed its options entirely on the grant date, followed by extensions, while B expensed entirely on the vesting date then in expected present value their write-o¤s would be the same. 4 A …rm that wished to minimize the volatility of the di¤erence between its reported option expense and its estimate of the true expense would have an incentive to choose an expensing schedule that matched its view of its implicit labor contract.
Finally, a market-based system aligns the accounting and economic consequences of layo¤ and hiring decisions. For example, under current standards board proposals if an employee will produce $20,000 in real earnings during a period in which he will vest in now-worthless options with a book value of $50,000 the …rm can raise its reported pro…ts by $30,000 by uneconomically laying the worker o¤. Thus, these proposals fail the important test of providing accurate, decision-relevant information about the cost of retaining an employee. 5 In a market-based accounting system as we propose, accounting 4 Furthermore, while the undiscounted sum of A's expenses would be lower, A's earlier expensing of its options would imply greater dilution in the pre-vesting period. Viewing each additional share as having a dilutive "cost" to other shareholders equal to earnings per share, we show that in a benchmark case the expected dilution cost exactly o¤sets the expected di¤erence in undiscounted expenses among any schedule of expense recognition. 5 Accountants regard the primary purpose of accounting information to be to provide information useful for decision makers, with the bene…t of the disclosure exceeding the costs. A requisite condition for usefulness is that information by understandable. Decision usefulness is broadly determined by relevance and reliability. Like economists, accountants recognize that …nancial statements represent an implicit model of an enterprise, and therefore must be designed with similar tradeo¤s between abstraction and complexity.
and economic net present value are aligned. 6 At some level it is a mystery as to why the …nancial accounting for options seems to matter so much. After all, there is no controversy about the corporate tax accounting for options, employed by the Internal Revenue Service, which gives …rms a deduction equal to the employee's pro…t on the day of exercise. This tax accounting has a direct impact on cash ‡ow, as a …rm's tax bill will vary from quarter to quarter as a function of the option gains realized. Yet …nancial accounting, which has no cash ‡ow impact, is clearly of great concern to many executives. 7 A further mystery concerns the widespread use of options rather than other forms of variable compensation. It is clear that most employees exercise options well before the last possible date, and often as soon as possible. When an employee with an option to buy a non-dividend paying stock at 100 exercises instead of holds at a price of 150, it implies that he prefers to earn the return on 50 dollars of other investments, or to consume a like amount, rather than earn the return on 150 dollars of the …rm's stock. 8 If employees value the returns provided by the stock at such a low level, for whatever reason, then it calls into serious question whether this is an e¢ cient mode of compensation.
The outline of the paper is as follows. In section 2 we discuss how one might implement a proper option accounting system in a world where options were all immediately vested but followed the dominant practice of expiring within 90 days of the termination of employment. In this section we assume that it is possible to have "continuous time accounting" so there is no need See [2] . 6 Of course, giving …rms ‡exibility means that some will choose expensing methods that do not match their best estimate of economic reality. For example, …rms may choose LIFO or FIFO as an inventory method. The IASB initially proposed that …rms be allowed to expense options on the assumption that no attrition would occur, the estimate only to be revised as employees departed. Because of the use of market values and the requirement of detailed footnote data, ‡exibility may give …rms room to signal something about their true business while creating limited opportunities for distortion. 7 Perhaps for some of these executives bonuses and targets may be a function of reported earnings per share, but that response begs the question of why incentive compensation could not be adjusted to compensate for any straightforward accounting charge. See [9] for a discussion of how options might be used to smooth out of pocket labor compensation costs. 8 Heath, Huddart, and Lang [4] reported that employees in a sample of …rms exercised at an average of 2.2 times the exercise price. Presumably in some cases early exercise may have been constrained by the vesting requirement.
to make adjustments for quarterly reporting.
In section 3 we then show how a set of simple approximations enables us to come close to replicating the proper continuous time accounting methodology in a quarterly reporting framework.
In section 4 we consider options that vest over time. Because we use the market to calculate expenses we can give …rms a signi…cant amount of ‡exibility in choosing how they wish to accrue option costs, and we suspect that most would choose speci…cations that lead to relatively low expense volatility. However, the price of this ‡exibility is that we would require an elaborate footnote to …nancial statements that would list the exercise price, vesting date, number of options, and projected vesting percentage for all non-vested classes of options, as well as exercise price and number of shares for vested options.
In section 5 we explain how we would incorporate taxes into our system, and how options would appear on the balance sheet. In section 6 we discuss some alternative proposals. Sections 7 and 8 brie ‡y discuss performance options and summarize our conclusions. An appendix illustrates how our method might be applied to the Intel Corporation for the …rst quarter of 2003.
We are not wedded to all the details of our system. Rather, our goal is to illustrate that it is possible to develop a simple, reliable, objective accounting system that will provide relevant information. We hope that our work will help accounting standards setters in their thinking about this issue. If there are other proposals or modi…cations of our proposal that can meet the same objectives in a more satisfactory way, then so much the better.
Continuous Time Accounting
In most companies long term options are not really very long term at all. While an option may technically expire after 10 years, the employee only has 90 days to exercise if he either quits or is …red. Therefore, what an employee with a vested option really owns at any given time is a 90 day option. Non-vested options are completely worthless upon termination.
We begin with the case where options immediately vest. In this situation, the employee's compensation is e¤ectively a 90 day option on the day the option is granted. Each additional day that the employee works earns him or her an extension of that option by one day. In this section we discuss accounting for these vested options, in terms of both expensing and dilution (the number of share-equivalents that the options represent for purposes of determining earnings per share) in a manner that is consistent with the legal reality.
Note that it is entirely possible that implicitly both the …rm and the employees believe that the true obligation of the …rm to the employees is greater than or less than the legal obligation. However, this is not uniquely true to stock options. For example, a $1,000 per quarter increase in an employee's salary creates an implicit liability for the …rm to pay the higher salary in future quarters as well. A 30 year old worker may be paid less salary than a sixty year old worker, even if he is equally productive, but may have an implicit contract to be paid for his seniority if he remains with the …rm. 9 Thus, an employee's compensation may di¤er on an economic accrual basis than on a "cash"basis. Yet most would agree that the current accounting method for salary -expensing what is actually paid -is a sensible metric. 10 While other data about the implicit assets and liabilities that the …rm's current labor force embodies may be valuable, …rms inform shareholders about this information outside of the income statement and balance sheet.
This approach escapes the di¢ cult question of estimating the full option life or value on the vesting date. While …nancial theory tells us that the cost of the option is greatest to the …rm if the employee holds the option until the last possible date, most employees do not exercise in this manner and it is their actual behavior that determines the cost to the …rm.
Intuition for Expensing Vested Options
Consider an expiring option, exercisable at a price X; for a stock currently selling at a price S 0 : The option is worth its intrinsic value of maxf0; S 0 Xg: The value of a one-day extension of the option has two parts. First, if the option is in the money, is the di¤erence between buying the stock today and agreeing to a futures contract to buy the option one day later at the same price of X. This is just the present value of the deferral. Second is the "hindsight value" of being able to defer the decision of whether to exercise by another day. If signfS 0 Xg 6 = signfS 1 Xg then the option holder will make a di¤erent exercise decision if he has the extra day, and will either make a pro…t or avert a loss equal to j S 1 X j :
The value of a long term option can be thought of as the value of an option that must be exercised immediately if at all, plus the ex ante value of a series of one day extensions that run until the …nal expiration date. The value of a 0 day option is of course just its intrinsic value, maxfS 0 Xg: The present value of any extension from date t to t + 1 may be thought of as the present value of deferring the payment of the exercise price from t to t + 1, times the (risk-adjusted) probability that the option will be in the money at time t; plus the (risk-adjusted) probability that signfS t Xg 6 = signfS t+1 Xg times the present value of the expectation of j S t+1 X j, contingent on signfS t Xg 6 = signfS t+1 Xg:The value at time 0 of an option of life is simply the initial intrinsic value plus the sum of the (risk-adjusted) present values of any set of extensions to the option's life that add up to : That is, a …ve year option could be valued as 1,826 one-day extensions, or 20 quarterly extensions, or even a series of uneven extensions, so long as the last extension brought the total life to …ve years.
If an employee has an option that must be exercised within 90 days of the termination of employment, and is extended by one day for each extra day worked, then an idealized daily accounting system might work like this: Each day when the employee showed up for work his option would extend for one day. The value of that extension, say from day 90 to day 91, may be broken into two parts. First is the probability 11 that the option will be in the money at day 90 times the present value of deferring payment of the exercise price from day 90 to day 91. Second is the probability that signfS 90 Xg 6 = signfS 91 Xg; times the expected value of j S 91 X j contingent on this occurring, which may be thought of as the incremental "hindsight value"of an extension:
At this point, the employee owns an option that may be thought of as equivalent to the ownership of some fraction of a share of stock, where is the risk-adjusted fraction of the stock's returns that may be attributable to in-the-money states, and a debt to the company to pay the exercise price on the expiration day, times the probability that the option will end in the money.
12 Over the course of the day the employee will thus have capital income on his option equivalent to the owner of shares and an interest expense equivalent to one day's interest times the present value of the exercise price, times the probability that the option will …nish in the money. Note that this interest expense matches the income the employee receives from a one day extension of the option, even though one is a labor expense of the …rm and the other may be thought of as capital income.
Why the interest terms cancel can best be seen by applying this framework to the evaluation of a hypothetical futures contract between the …rm and the employee whereby the employee agrees to purchase a share of stock at the current market price S 0 = X on the day after his employment ends. This may be thought of as a special case of an options contract where it is certain that the stock price will never fall below the exercise price. 13 In this case there is no hindsight value, as the employee is committed to exercising, and = 1 as the employee e¤ectively owns a share of stock. Each day the employee earns a bene…t equal to the interest rate times the exercise price because the original expiration date is deferred a day. But the …rm should not report any net cost, as the employee bene…t is exactly o¤set by the interest the …rm earns by having the original expiration date drawn a day closer.
This intuition leads to the following approach for daily accounting: On the day of issuance, the …rm should take an expense equal to the 90 day BlackScholes value. On subsequent days, the option value will change because of the change in stock price, the approach of the exercise date because of the passage of time, and the extension of the exercise date due to continued employment. The change in the stock price is most accurately accounted for by diluting earnings per share by shares for each option outstanding, as economically that is the true representation of the employee's equity position. The implicit interest earned by the …rm from the passage of time bringing the 12 We are using "daily" accounting here as a metaphor for a short period of time. The exact recreation of the option from a combination of stocks and bonds would of course entail continuous rather than daily portfolio rebalancing. 13 As proven in the WorldCom case among others, there is a question of whether a futures contract with an executive, or equivalently a full-recourse loan to buy company stock, is really just an option in disguise. Full payment may be unlikely if the stock does not rise. Rules pertaining to loans to executives could be appropriately applied to futures contracts. expiration date nearer and the interest savings to the employee from having the option extended by a day can be cancelled out against one another. The incremental "hindsight value" from extending the option an extra day must be expensed. When and if the option is exercised the employee forfeits a 90 day option and the …rm has income equal to the di¤erence between the 90 day option value and the intrinsic value. Note that since exercised options tend to be su¢ ciently far in the money that this last amount will approximate the one quarter interest rate times the exercise price. Should the employee leave the …rm, or should the option no longer be extended daily because its nominal 10 year life was ending, then the …rm would report daily interest income recognizing the increase in the expected present value of future exercise price revenues.
This method di¤ers from the FASB approach, discussed later, in terms of both expensing and dilution. Applied to the example, the FASB method would entail estimating the date that the employee would pay for the stock. An immediate expense would be taken equal to the di¤erence between the exercise price if paid today and if paid on the projected purchase date. Dilution for in-the-money contracts would vary across time, based on the ratio of the value of the contract if exercised that day to the current stock price, or (S t X)=S t on date t:
A More Formal Analysis
We will assume no dividends throughout the paper. Write the Black-Scholes formula as:
where C t is the value of a call and S t is the stock price at the current time t, is the date of maturity, is the log of the standard error of returns as a fraction of stock price per unit time 14 , and r is the continuous interest rate, assumed constant. Recall that
14 Normally one would not time subscript d 1 and d 2 but it will turn out to be convenient for a discrete time calculation in the next section.
where N (d) is the cumulative normal distribution up to d,
The intuitive explanation of the Black-Scholes variables is that N (d 1t ) is the fraction of the present value of the current stock price attributable to the stock's worth in in-the-money outcomes, and also the fraction of any stock price increase that will be re ‡ected in an increase in the option value, i.e. the option's . N (d 2t ) is the risk-adjusted probability that the stock will …nish in the money and the exercise price will be paid, and Xe
is the amount of an implicit loan the employee owes the …rm, collateralized by her shares of stock. That is, the economic relation of the option holder to the …rm is equivalent to that of someone who owns N (d 1t ) shares of stock and owes the …rm a debt of Xe r( t) N (d 2t ): After the initial charge of the 90 day Black-Scholes value, based on (1) the expense of extending the option would be @C t =@ , partly o¤set by implicit interest income on the outstanding implicit loan. We note
where the …rst right-hand-side term in (4) represents the interest bene…t of being able to defer repayment a bit longer when the option is extended, and the second right-hand-side term is the hindsight value of being able to postpone the exercise decision by a day. That is, the …rst expression is equal to the interest rate r times the present value of the exercise price Xe r( t) times the risk-adjusted probability that the option will …nish in the money and the exercise price will be paid, N (d 2t ). The second expression represents the probability that signfS +d Xg 6 = signfS Xg; which is
, times the present value of j S +d j contingent on signfS +d Xg 6 = signfS Xg; which is Xe r( t) . We further note that the total derivative of the option's value with respect to time if it is not being extended may be written as
where _ S t is the time derivative of the stock price. The …rst of the right hand side terms re ‡ects the fraction of the stock price change accruing to the option holder in his role as an investor in the …rm. It is thus appropriately accounted for through earnings dilution, with the option being the equivalent of N (d 1t ) shares of stock. The second term is implicit interest paid, which is interest income to the …rm. Note that this interest income exactly o¤sets the …rst term of as written in (4), which is the value of the extension of the interest-free loan when the option is extended by continued employment. Netting the two interest terms, the ultimate e¤ect on earnings per share during a period when the option is being extended by continued employment would be the dilution e¤ect of N (d 1t ) shares and the incremental hindsight value of
. 15 Finally, we must consider the consequences of exercise. At this point the option holder forfeits a claim with a remaining life of for the intrinsic value of the option. This provides a gain to the …rm of
We would argue that if it is appropriate to charge an expense for the full legal value of the option when issued (e.g. the 90 days the employee would have to exercise were he terminated the next day) then it is appropriate to take into income the full gain from early exercise. That is, empirically we know that employees will often exercise before the last possible moment, as would happen for a zero dividend traded option. If we do not take this into account on the issuing date, a market-based adjustment is required at some date in the future to make the option cost neutral with other forms of compensation which have the same (risk-adjusted present value) expense. Similarly, if the option is no longer extended because of employment termination or the end of the option's 10 year nominal life the …rm should report daily accounting income based on the increase in the present value of the expected exercise price to be paid due to the passage of time -though almost by de…nition the expected exercise price revenues during the last 90 days of the life of an option that expires out of the money are likely to be small. 15 This last term is perhaps more commonly written as
. We use the approach in the text because it better complements our intuitive explanation about the incremental insurance value from having an option extended.
Robustness of Expenses to Timing of Extensions
One might argue that really expenses are incurred (services are received) on some schedule that does not closely mirror the explicit accrual of income and bene…ts. For example, if a job involves signi…cant training in …rm-speci…c skills, then the employee's output may be far below his salary early in his career, and above his salary later on. One thing that makes the expensing of salaries on an as-earned basis acceptable is that over the course of the employee's career things presumably even out. The present value of the …rm's expense over the employee's entire career will be accurate, even if one might argue that the timing should not have matched the actual cash ‡ows.
On the other hand, if …rms understate their non-cash costs by $1000 in one year and overstate them by $1000 in a future year then the present value of expenses is reduced, and cumulative pro…ts are greater during the entire period from the understatement to the overstatement. So long as a system uses market prices to value all new options and option extensions, it is robust to timing in the same way as salary. We show this in two ways. First, the (risk-adjusted, expected) present value of labor expenses (the value of the initial option plus extensions, including both the hindsight value and deferral value components) will be insensitive to when the option extensions are booked, so long as they are booked at market prices and end with an option that expires on the exercise date. These expenses will sum to the expected present value of the option on the exercise date, when viewed from the grant date.
Second, the (risk-adjusted, expected) undiscounted sum of labor expenses and capital expenses (the cost of the equity capital owned by option holders, re ‡ected through dilution, less the interest paid by option holders on their loans from the …rm) will equal the expected value of the option on the exercise date, when the (risk-adjusted, expected) ratio of accounting earnings to stock price always equals r..
Present Value of Expenses
Consider an option that is granted on date t 0 ; with an expiration on date 0 : The option is further extended on dates t 1 ; t 2 ; t 3 ; ...t n to new expiration dates adjusted expected present value of an option granted at t 0 with an expiration date of n :
Let EfC t j ( j )g be the (risk-adjusted) expected price of a call option that expires on date j when it is evaluated on date t j :Then the expected discounted cost of an option granted at t 0 with an expiration of 0 ; plus the discounted expected increase in option value due to each subsequent extension may be written as
We wish to show that (7) equals the value of an option that is granted at t 0 and expires at n ; or
as the risk-adjusted expected return from holding an option with a given expiration date must equal the interest rate. So (7) reduces to
Undiscounted E¤ect on Earnings Including Dilution
Timing does of course a¤ect the undiscounted sum of expense deductions. For example, if a …rm expensed a share of restricted stock today instead of one year from now in expectation it would have a lower undiscounted expense. O¤setting this, the …rm's earnings per share would be diluted by an additional share for an additional year. If accounting income and economic income were equal, then risk-adjusted expected earnings would always equal r times the stock price and similarly the dilutive e¤ect on earnings of existing shareholders less the interest they earn on their loans to option holders would have a risk-adjusted expected value of r times the option price. In this case, the lower undiscounted labor costs of earlier expensing are exactly o¤set, in expectation, by the higher undiscounted capital costs that arise from earlier recognition.
A bit more generally, if the risk-adjusted expected value of earnings always equalled risk-adjusted economic earnings we would have the same result. That is, the risk-adjusted expected reported earnings over any given period of time must equal r times the stock price, which may come about through a constant earnings/price ratio of r and earnings that perfectly correlate with the stock, through a constant one-to-one ratio of book value to market value so earnings risk and market risk match perfectly, or any combination.
Mathematically, we note that the undiscounted sum of expenses can be written as (7) but with a zero interest rate:
Risk-adjusted expected dilution expenses may be written as r times the expected value of the outstanding option at each point in time, or
Summing (10) and (12) to …nd total costs imposed yields
so the sum of the undiscounted costs of the option imposed on the earnings attributable to existing shareholders is equal to the expected value of the option on the exercise date or similarly to the value of an option expensed on the grant date with an expiration equal to the exercise date, grossed up for the time value of money between the grant date and exercise date.
Quarterly Accounting
For …nancial accounting purposes we propose treating all options that must be exercised within 90 days of termination as having a life that expires a moment after the end of the quarter. Outstanding options are then extended for continuing employees by a full 90 days at the …rst moment of the new quarter. New options, which may be issued in the middle of a quarter, are also assumed to expire a moment after the issuing quarter ends, again renewable if the employee is still with the …rm at the end of the period. If an employee is terminated before the end of a quarter and still has options outstanding, his options are treated as though renewed for one last quarter at the beginning of the next period. Option expense is based on the cost of the extensions granted on the …rst day of the quarter, while dilution is based on the status of the options on the last day of the quarter. The reason for these conventions is that it makes life very simple without creating any serious accounting bias for or against using options as compensation 16 . The virtue of assuming that options expire at the end of each quarter is that it makes dilution a simple calculation. If an option is in the money its is 1 and if it is out of the money its is zero. This means that the total dilution in any given quarter is simply the number of shares that are in the money at the end of the period.
The advantage of assuming that the extension occurs at the …rst moment of the new quarter, and goes from 0 days to 90 days, is twofold. First, the preponderance of traded options are for 90 days, and the valuation of 0 day options is trivial. This will enable public …rms to rely upon market data in the estimation of implied volatility. Second, by costing extensions on the …rst day of the quarter …rms and analysts will be able to estimate option expense to a reasonable degree of certainty three months ahead.
17
While we use option volatility based on 90 day option prices, we calculate option expenses by using a zero interest rate in the Black-Scholes formula. The reason we o¤er the zero-interest approach is that it simpli…es the system while producing trivially di¤erent results for extensions from using the full Black-Scholes value of the extension and then subtracting out the interest 16 As we will see, this convention does produce a very slight accounting bias in favor of options, but in an environment where it is a struggle to have options accounted for at all it seems like a better idea to propose a system that might understate costs by perhaps less than one percent rather than an equally simple system that could be accused of overcharging.
17 While dilution is not known until the end of the quarter it has the e¤ect of smoothing earnings per share if stock prices and earnings surprises are positively correlated, and it should not be too di¢ cult to explain to shareholders that dilution was increased because their stock went up. We would have no objection in principle to dilution being calculated based on the s of the outstanding options at the beginning of the quarter. component, as in the proper continuous time system.
Speci…cally, how does our expensing system work?
We begin with options that are already outstanding and are extended through the quarter. Our argument is that only the portion of the increase in value of an option extension that is due to its insurance value creates a net expense that should reduce reported income, as the implicit interest expense from the extension exactly equals the implicit interest paid by the option holder. That is, when an option is extended at the beginning of a new quarter its value increases by
compared to immediate expiration. However, against this the …rm has o¤-setting interest income. One way to think of the o¤setting income is that its expected value would be
where E t is the (risk-adjusted) expectation at time t, the beginning of the accounting period, and is the date at the end of the period. Noting that
always (that is, the expectation of one's future estimate of the probability that the option will end up in the money must be the current estimate), (14) reduces to
Therefore, the option expense net of expected interest income becomes (13) minus (15) or
We would allow …rms to use either this amount or the slightly di¤erent amount calculated by using the volatility implicit in market prices and then valuing the net expense by using that volatility and a zero interest rate in a Black-Scholes calculator. As we show in the next section, this and other di¤erences between the continuous time approach of the previous section and the quarterly approach described here are all quite minor.
Comparison With Continuous Time Model
In this section we evaluate the various approximations made in moving from a continuous time ideal to a discrete time quarterly accounting system. The purpose is simply to show that the di¤erences between the continuous and discrete systems are very small. The section may be skipped by those uninterested in these details.
Calculating Expenses Using Zero Interest Rate Option Pricing
The reason that (16) is slightly di¤erent from the number that would be found by putting a zero interest rate into a Black-Scholes calculator is because of the changes in d 1t and d 2t implicit in simply using a zero interest rate. If we simply substituted in a zero interest rate we would have
However, the di¤erence between (17) and (16) is small, so either approach would be reasonable. Another way to view (17) is that for in-the-money options it is equal to the value of a put option with a strike price of X for a stock selling at S. 18 Thus, this formula treats the value of an option extension, ex the interest deferral component, as the di¤erence between a futures contract committing the employee to buy the stock at a price of S at the end of the quarter, and an option to do so.
To elaborate on why there is little di¤erence between (16) and (17), expression (16) is equivalent to the value of an securities contract that requires the purchase of a share of stock on the expiration date whenever the stock sells at a price greater than X (hence the "right" values for N (d 1t ) and N (d 2t )); but with the buyer paying a price of Xe r( t) (and so a present 18 That is, at a zero interest rate the value of a 90 day extension of an in-the-money option versus immediate exercise is equal to the value of being able to put the stock at the exercise price at the end of the quarter. This follows from put-call parity: C [S Xe r( t) ] = P where P is the value of a put option, and substituting in a zero interest rate.
value price in beginning-of-quarter dollars of X). Alternatively, (17), calculated as an option at price X when the interest rate is zero, may be equally interpreted as the value of an option exercisable at price Xe r( t) when the interest rate is r. So (17) will be slightly larger than (16) because (16) is reduced by the losses su¤ered by the security holder when the stock price on expiration day falls between X and Xe r( t) and the stock must be bought at price X. But these are small losses times a small probability. As an example of the size of this error, consider a 90 day option with S t = 100; X = 100; r = :04; and = :40. The probability that the stock will …nish between X and Xe r( t) ; or roughly 100 and 101, is about 2 percent. On average when this occurs the requirement to buy the stock at 101 will cost about 50 cents, so expenses would be understated by about .02 x .50 or a penny, out of a 90 day option value of about $8.00. Therefore, either (16) or (17) would be reasonable for determining the quarterly option cost.
Treating Options as though they Expire Every Quarter
Treating options as though they expire at the end of every quarter and are then renewed delays recognition of most costs by a quarter. That is, by the end of each quarter the option is treated as though it has no remaining life when actually it has already been extended another 90 days. However, as shown in section 2.3.1, because we use market prices to evaluate all extensions this deviation does not change the risk-adjusted expected present value of expenses.
Non-adjustment of Expense Upon Exercise
The proposed quarterly system would extend the option by 90 days on the …rst day of the exercise quarter but would not credit back any amount on the exercise day. Generally when an option is exercised N (d 2t )
1 as the stock is far enough in the money that the chances of falling out of the money within a quarter are fairly small. Thus the di¤erence is approximately that the continuous time system would provide the …rm with a credit to income equal to about one quarter's interest rate times the exercise price while the quarterly system provides no such credit. The di¤erence is even smaller if the option is exercised with less than 90 days of life remaining, as after a termination or near expiration.
Put another way, assuming a one percent per quarter interest rate and a $100 exercise price, the continuous time system will involve an extra interest charge of about 50 cents in the …rst quarter and an o¤setting credit of a dollar in the quarter when the option is exercised, but no credit when the option expires worthless. 19 It also provides a credit equal to the "hindsight value" or put value of a 90 day zero-interest option when an option is exercised, but because exercised options tend to be deep in the money relative to a 90 day life this amount will be small.
Extension on First Day of Quarter
Treating all option expense as though it is incurred on the …rst day of the quarter slightly understates expenses. The understatement is because extensions are "really" purchased each day of the quarter, based on the stock price that day. By "purchasing" all of a quarter's extensions based on the initial price the …rm "pays" the present value of the expected future price. Since the actual future purchases are made 45 days after the beginning of the quarter, the quarterly costs are understated by roughly 45 days'interest.
Expiration at End of Quarter and Dilution
Finally, by assuming that options expire at the end of the quarter the quarterly system calculates dilution based simply on the number of shares in the money at the end of the quarter, as = 1 for all in-the-money options and = 0 for out of the money options. 20 We take this approach merely because it is simpler than basing dilution on the option s at the beginning of the quarters. Either way should come out with the same (risk-adjusted) expected expense in the following sense:
If dilution is based on the at the beginning of the quarter then the option would be counted as diluting shareholder income by N (d 1t ) shares. If, on the other hand, we look at end of quarter results then on average dilution will be only N (d 2t ) shares, which is unambiguously less. But using end of quarter dilution implies that dilution will apply in the states when the stock 19 Depending on whether r ? 1 2 2 the risk-adjusted expected value of N (d 2t ) may drift up or down, so the expected amount of interest recapture in the continuous system when and if an option is exercised may be greater than or less than the amount of interest expense embodied in the Black-Sholes value on the grant date. 20 Technically, options that are exactly at-the-money would have = :5 but we would treat them as out-of-the-money to avoid giving …rms an incentive to set exercise prices at a thousandth of a penny above a conceivable closing price. does well, and so will apply to a higher average stock price. Note that while
if we weight by stock price we observe that E t fS N (d 1 )g = S t e r( t) N (d 1t ) so that the number of dollars of dilution, de…ned as the expected product of share price and probability of vesting, is the same (in risk-adjusted terms) regardless of whether beginning or end of period valuations are used.
Using beginning of quarter dilution would be an equally valid approach. We o¤er the end of quarter approach as an alternative because it is consistent and extremely simple. If the Capital Asset Pricing Model held and the ratio of the covariance of earnings with share price relative to the variance of share price exceeded one, then using end of quarter data would tend to lead to greater earnings dilution in dollar terms than using beginning of quarter prices and vice versa.
Accomodating Current Accounting Rules
Our methodology treats options as …nancial economists think of thembundles of equity and contingent loans from issuers. However, traditional accounting practice dating back to well before modern …nancial theory treats securities as either a form of debt or a form of equity. A warrant expiring in three months, to buy a stock at $10 a share when the stock is currently trading at $20, will be treated as half a share of equity for dilution purposes, even though the security really represents almost a full share of stock and a nearly $10 asset representing the present value of exercise revenues. Treating the warrant as half a share of equity will understate income, as the increase in the present value of the exercise price over time will be ignored, and understate dilution by an o¤setting amount.
Assuming that accountants are constrained to treating an option as a pure equity security, equivalent to some fraction of a share of stock and nothing else, how can our system be modi…ed?
Instead of treating an option as a fraction of a share of stock and a loan from the company to the employee, consider it equivalent to a fraction of a share of stock o¤set by the employee being short an amount of zero coupon preferred stock, which comes due at the end of the quarter. Assume that the accounting for the preferred stock is that its existence, in positive or negative quantity, has no e¤ect on reported income.
Then two changes occur in our accounting: (1) The entire market value of the 90 day option or option extension must be included as an expense, as the …rm earns no interest from the option holder to o¤set the exercise price deferral value of the option. As with our basic system, whatever amount is written o¤ as an expense would be balanced by an equal entry as paid in capital (ignoring taxes). (2) Dilution at the end of the quarter is now based on the "intrinsic value" of the option, so that (still ignoring taxes) if the stock ends the quarter at a price of S it will create dilution of (S X)=S shares if in the money. This dilution method is fully consistent with current accounting practice.
The consistent implementation of these changes would have some virtues. First, the expected present value of option labor expense would still be invariant to the timing of the recognition of options as expenses. Second, this approach would enable pricing to be based on market prices with even fewer adjustments than in our basic system. It is also possible that non-academics will regard a system with these modi…cations as easier to understand, even though it is a step harder to justify to academics. Third, while these modi…cations still allow …rms to predict option expense with the same accuracy at the beginning of the quarter, they make it easier to predict dilution from quarter to quarter.
The expected undiscounted sum of labor expenses and capital expenses would be the same as in the more accurate model, in the special case where the …rm's reported earnings/price ratio always equalled r 21 .(This is the case where earnings per share are una¤ected by changes in a …rm's debt/equity ratio.) Therefore, while this proposal modi…cation does distort the allocation of expense between earnings and dilution it may represent a reasonable compromise that is perhaps more consistent with long-standing accounting tradition.
Summary
Our proposal for the treatment of vested options is the following:
At the time the option is issued, value it on a Black-Scholes basis with an expiration at the end of the quarter and an interest rate of zero. Volatility should be based where possible on traded 90 day options. Ongoing options are treated as though they are extended for 90 days at the beginning of each quarter, implying an expense equal to roughly the Black-Scholes value with a zero interest rate, less the intrinsic value. When an option is exercised during a quarter no income or expense is recognized. At the end of each quarter dilution is simply the number of options in the money.
Our proposal is meant to provide results that are similar to those in the continuous accounting ideal of the previous section, but through a simple system that can be implemented through quarterly accounting. The di¤erences with the continuous time system are:
(1) Calculation of all option expense using Black-Scholes volatility but a zero interest rate. This leads to an understatement of the cost of an option on its issue date, equal to roughly the one quarter interest rate times half the exercise price of an option issued at-the-money.
(2) Assuming that options expire at the end of each quarter and are then extended by 90 days at the beginning of a new quarter, rather than being extended each day. This leads to a deferral of expense recognition by an average of about half a quarter, and an understatement of the expected present value of option costs by about half a quarter's interest .
(3)No recapture of the forfeited option value on the day of exercise. This roughly balances in risk-adjusted expectation the non-recognition of interest expense in (1), though it di¤ers in some technical respects. Perhaps the most signi…cant di¤erences are that the grant-day interest expense, approximately six percent of the grant-day Black-Scholes expense in a continuous system if r = :04 and = :4, is not recaptured until the exercise date, creating a deferral, and the recapture is either roughly double the initial cost or zero depending on whether the option is ever exercised.
(4) Calculation of dilution based on the number of shares in-the-money at the end of the quarter.
(5) If we are constrained to treating options as pure equity for dilution purposes then in (1) above we would use the full market value of the option and in (4) above we would dilute based on the ratio of the intrinsic value of the option, if above zero, to the stock price.
Gradual Vesting
The previous section focused on options that were vested on the grant date. However, most options actually vest over time. For example, a company might grant some options with 25 percent vesting after one year and the remaining 75 percent vesting linearly over the next three years. In contrast to the way one accounts for a monthly salary and other compensation that is accrued continuously such as health bene…ts for current employees, compensation that is vested discontinuously such as annual bonuses will often be expensed gradually over the period until the payment becomes a commitment, even though technically the bonus may be entirely forfeited if employment is terminated before the vesting date.
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Gradual vesting seems at …rst to present all kinds of conceptual di¢ culties. One approach might be to not recognize an option until it vests, and then treat it as though it were issued on the day of vesting. However, this approach has two problems: it could lead to signi…cant swings in reported earnings that would inversely re ‡ect the underlying business, and it may not re ‡ect the true underlying economic reality. For example, a company's stock might rise from 20 to 50. If an option vested after such a price rise, this would imply an earnings hit to the …rm of slightly more than $30 per option at a time when the company was actually performing well.
As to the economic reality, the "right"way to expense non-vested options may di¤er from …rm to …rm. One …rm may o¤er options that vest linearly over four years while another may grant options that only vest at the end of that time. Should options that vest after four years be accounted for di¤erently if the …rm simultaneously issues other options that vest after one, two, or three years? Does it matter whether options are a small part of compensation in a …rm with relatively stable employment or a large part of compensation in a …rm with unstable employment? Once the options are vested they should arguably be viewed in a similar way for all …rms, but the recognition of the pre-vesting expense might reasonably di¤er from …rm to …rm.
Fortunately, by using an accounting system based on market prices it is possible to allow a fair amount of ‡exibility (though not complete ‡exi- 22 That said, there are some kinds of bene…ts that an employee may earn after years of service that, to the best of our knowledge, are still accounted for on a pay-as-you-go basis. For example, the expense associated with a college tuition subsidy for an employee's children may be entirely charged during the years in which it is paid, even if the employee may think of the bene…t as having been earned over time. Part of the di¤erence may be a view that while individual employees may think of their bene…ts being accrued over time, in aggregate the total expense actually paid is the best and "hardest" measure of overall employee compensation. For example, a …rm may negotiate a union contract that includes greater pay for more seniority but will not be concerned about the fact that the average worker will be more senior at the time of the next contract negotiation, if the …rm's bargaining power to negotiate an overall compensation package is unchanged. bility) to options issuers in their income statement reporting. However, to supplement the income statement aggregates we would require footnotes as described in a later subsection.
The way we would approach gradual vesting is to give companies some latitude in selecting a mechanical system for when to account for options as earned. By mechanical, we mean a system that makes adjustments to the number of unvested options treated as already earned based on a well-de…ned formula that may depend upon time to vesting, realized termination rates, and perhaps other variables.
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Once an option has been recognized as an accrued employee bene…t it would be treated the same way as a vested option, with expensing based on 90 day extensions each quarter. Options that were not yet recognized would create no expense. Firms would choose between recognizing unvested options that were to be expensed within a quarter as though expensed on the …rst day of the quarter.
The charge in the quarter of recognition would be
, assuming a 90 day expiration and calculating d 1t and d 2t in the manner of either formula (16) or (17). This amount would exceed the intrinsic value unless the option were deeply in the money and the stock paid a large dividend. If the …rm reduced the number of options recognized and the options were in-the-money, the …rm would report income equal to the options' intrinsic value.
The two reasons for requiring a mechanical formula are: (1) to avoid adjusting the number of options based on "stale" prices; a …rm could not announce three weeks into the new quarter that it decided to recognize a large number of additional options as earned prior to a run-up in the stock price, and (2) we don't want to allow …rms to …ddle with their recognition of options expense in a way that allows inappropriate smoothing of earnings.
The general principle, then, is that the …rm could choose a formula based on variables such as current stock price and time to vesting that would determine what fraction of unvested options should be treated as equivalent to vested options at the same exercise price, and what fraction should be treated as not yet having been earned. In this way the …rm would always have expensed at least as many options as the employees have legally earned (i.e. the options already vested), but would have the option of expensing on more accelerated schedules that would have about the same expected total cost in terms of e¤ect on discounted earnings and on earnings per share.
Below we describe four possible mechanical rules, though we suspect that as a practical matter accountants might demand a narrower range of choice:.
Rule A: Treat all options as though vested on the grant date. In the …rst quarter this would imply an option expense equal to that if the options really were vested 90 day options. However, each quarter as some terminations occurred some options would be cancelled. The cancellation would have two e¤ects. First, it would reduce the number of options on the books for the next quarter, a¤ecting both dilution and the cost of options being extended another quarter. Second, to the extent that in the money options were cancelled the intrinsic value of those options would be added in to the company's income. 24 The underlying economic model behind this approach is that the employee implicitly owns the option on the day it is granted, and the company gets a windfall gain whenever an option is forfeited. E¤ectively, the forfeiture of an already expensed option is negative severance pay. Obviously, this is a very conservative approach to option expense and not entirely realistic, but all our methods will imply essentially the same (risk-adjusted) expected present value of option expense. A company that expected its stock to do well might choose this approach, in part to signal con…dence because it would lead to the lowest accounting costs of any method if the stock performed very well.
Note that even though this method projects that all non-vested options will vest it still allocates the cost of the options over the entire life of the option, just as with an option that is vested from the …rst day. That said, if the options were issued at the money the largest charges would most likely occur in the …rst quarters of the option's life. Once a stock diverged significantly from the exercise price the ongoing expense would be very low, but for the dilution charge attributable to in-the-money options.
Rule B: Treat options as an expense only on the day the options vest. We doubt that many …rms would opt for this treatment because of its volatile impact on earnings. 25 No expense would be reported until the day an option vested, at which time it would be treated as a new option issued at the current stock price, with an expiration at the end of the quarter, again with an adjustment to eliminate the interest forgiveness portion of the value. For options that were well in the money on vesting day this would imply a large and volatile expense. The underlying economic model consistent with this approach is that either (a) there are no implicit contracts between the …rm and the employee, so that employees, either individually or when viewed as a group, will have to take a reduction in salary each period to match the cost of the options that vest in that time, or more weakly (b) any implicit contracts between the employee and the …rm are orthogonal to stock option compensation.
26 While such a rule was seriously considered by the FASB it was rejected.
Rule C : The …rm makes a projection about what fraction of options will vest and treats those options as though they vest on the grant date. To the extent that terminations do not meet expectations the projection is adjusted by a mechanical rule. By the date of vesting the number of options on the books equals the number vested. Rules A and B may be thought of as simply special cases of this rule, with the unrealistic projections that either no or all options will vest. When a …rm newly expenses in-the-money options it takes a charge equal to the intrinsic value of the option, plus the value of a 90 day put option at zero interest. That is, the charge would be equal to the option's intrinsic value plus the same ongoing cost as an already expensed option. When the …rm newly expenses an out-of-the-money option it takes a charge equal to the value of a 90 day call at zero interest. A reduction in the number of options expected to vest would create reported income equal to any intrinsic value of the options, and of course the elimination of the ongoing expense of extension. The implicit labor contract model consistent with this approach is that workers are given a set of options and that on net employee termination and retention as well as compensation is orthogonal to whether the options are vested.
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Rule D. Firms could recognize options on their income statement gradually over the time until vesting, with adjustments in projections about the number that will vest being made on a regular and mechanical basis. For example, if all options were expected to vest over 16 quarters then the …rm might recognize (16-X)/16 of all options not yet forfeited by X quarters before vesting, using the (zero interest) market value of an option on the date it is recognized as its initial expense and then applying treating extensions in the same way as vested options.
Note that even this …nal approach di¤ers from the FASB in several ways. Obviously there is the matter of the zero interest rate calculation, which leads to lower expected expensing, and the greater dilution caused by our approach. Furthermore, when an option is recognized under our system it is still only expensed 90 days at a time. But the biggest di¤erence is that the FASB uses an expected option value as calculated on the grant date to expense all options, regardless of what happens to the stock price in the time between the grant date and the expense date. The consequence is that if a …rm's stock falls then it can raise accounting earnings by laying o¤ workers who hold deep out-of-the-money options and replacing them with identical workers who are then paid the same salary and granted equally worthless options. As opposed to the FASB, we give …rms ‡exibility in choosing the expense date, but require that costs in the expensing quarter be determined using expense date market values. Furthermore, we charge for options each quarter as extensions are earned by employees, again using market prices, rather than by a system that uses grant day prices and attributes all costs to the pre-vesting period.
What is the rationale of this ‡exible approach? By giving …rms ‡exibility they have the right to choose an amortization schedule that they believe most closely re ‡ects the economic reality of their own labor situation, so long as they have always expensed at least the options that are legally held by the employees. Firms may choose to amortize on an earlier schedule if they believe that implicitly their workers have earned some of the options that are not yet legally vested.
Furthermore, given adequate footnote disclosure as described in the next section, there is no harm in allowing …rms to accelerate their expensing even if their decision is not based on their view of the most realistic estimate of the schedule of their labor costs. By requiring that all adjustments to the total of expensed options be made at market-based prices, the risk-adjusted present value of costs is the same regardless of whether …rms expense options too early or too late. The ‡exibility is the equivalent of giving …rms the ability to make phantom accounting hedging transactions by allowing it to choose how to hedge its accounting expense by choosing its rule for expensing options. E¤ectively, a faster expensing schedule is the equivalent to greater hedging of the option accounting expense against a stock price increase. So long as these phantom transactions are on economically fair terms so that there are no gaming opportunities to reduce the expected present value of future expenses, we are not concerned. Note that because gains and losses from transactions in one's own equity do not create accounting income and loss, a …rm could not make real transactions to directly hedge its accounting liability, adding to the bene…t of allowing e¤ective accounting hedging through choice of expensing method.
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If …rms wish to make their reported and actual compensation expense match up as closely as possible 29 , then it will be roughly in their interest to choose an expected vesting rule that closely mirrors the economic reality of their implicit labor agreements 30 . But even if …rms choose to account for the expense in other ways there is no accounting incentive created to use or not use options as part of compensation. Furthermore, by using only 90 day option prices we make sure that all costs are based on fairly reliable 28 Nor would we be advocates of allowing …rms to hedge their accounting liabilities from options by purchasing their own shares or options in those shares. Issuing options transfers risk from the existing shareholders to the employees while buying back equity transfers risk to remaining shareholders. Should the accounting system produce the opposite set of implications, where …rms have an incentive to buy options on their own stock to smooth reported earnings?
29 Of course …rms may choose formulas that correlate expense recognition with increases in stock price, if they think that such increases are correlated with otherwise higher reported earnings and they wished to smooth earnings rather than eliminate the discrepancy between economic and accounting expense. But they would have the option of choosing a formula that they believed mirrored their true costs, and the data available would make it easy for analysts to re-calculate expenses based on alternative expense formulas.
30 A natural smoothing occurs as more options are likely to vest, raising expenses, when times are good. markets, and the parallel treatment with vested options would seem to make the bookkeeping more transparent. Finally, relative to cash wages the economic reality is that options reduce the risk held by existing shareholders, so an economically realistic options accounting system would not substantially increase volatility in reported earnings.
Summary of Treatment of Non-Vested Bene…ts
We would account for non-vested bene…ts as though they had the same value as vested bene…ts, times an "accounting recognition rate". Firms would have considerable ‡exibility in choosing their recognition rate schedules, ranging from initially assuming a 100 percent rate and then adjusting downwards for terminations to, for example, assuming a rate that increased linearly over the time to vesting. Rules would have to be mechanical, and perhaps only changable with a long prior notice. The key requirement, though, is that all recognition adjustments be expensed based on market prices on the adjustment day. This implies a charge for any newly expensed option that would re ‡ect its intrinsic value on the day it is recognized.
In the Appendix we illustrate our calculations by applying Rule A to the Intel Corporation's …rst quarter report for 2003. We believe that this example indicates that relative to the proposals of the accounting standards boards our method is simpler and more straightforward.
Note that this method would likely produce less volatility in option expense than other methods. If …rms chose to make fair initial estimates of the vesting probability option expense would be relatively high in the …rst quarter after a grant but inevitably lower later on, as the stock drifted from the exercise price. Essentially, our system allows …rms to directly "phantom hedge"against changes in the future intrinsic value of their options, requiring them to only bear the risk in the di¤erence between the Black-Scholes zero interest value and the intrinsic value. As …rms issue options at a variety of strike prices over time this expense can be estimated ahead with a somewhat reduced error, because a change in stock price is likely to bring some options closer to the exercise price, raising their expense, even as others are moved farther from the exercise price.
31 Even this remaining risk can be partly hedged by, for example, adopting conservative recognition policies.
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While one might debate whether it is worth worrying about the e¤ect of an accounting system on the volatility of reported earnings, as a practical matter it seems likely that a system that produced highly volatile expenses for non-vested options would lead many …rms to a system of setting the exercise price at the stock price on the vesting date. Perhaps this change would be a good one, but it should be determined by economic rather than accounting considerations. Furthermore, having a system that does not require big writeo¤s after a stock has declined, as is necessary under the accounting standards boards'proposals, will reduce political pressure for accounting "relief" after the next market decline.
Footnote Disclosures
While we are willing to give …rms some latitude as to when they recognize unvested options as an expense, we have fairly rigid views on what the appropriate footnote disclosure for options should be. Basically, we want …rms to lay out the raw data that will enable analysts to evaluate options in whatever manner they believe appropriate. Speci…cally, we would require the following tables in the footnotes to …nancial statements:
For all vested options, a list of the number of options at each exercise price, or if exercise prices are set more than once a month, the number in each small range of exercise prices.
For all non-vested options, a list of the number of granted, non-forfeited options at each exercise price, further broken down by the quarter in which the options vest and the number of the options already recognized on the income statement.
With this information it should be possible for an analyst to determine the sensitivity of option compensation and dilution with respect to changes in the accounting model.
Balance Sheet and Income Statement Interaction and Taxes
It is perhaps useful to begin by outlining the FASB approach to dilution under current practice. Because our proposal involves more share dilution, it also involves some projected assets from option exercise. However, in both systems exercise itself should have no impact on reported income and both systems adjust similarly for corporate taxes 33 . The FASB has applied the "Treasury Method" for calculating dilution. Consider a stock that is selling for $52 and a …rm has outstanding an option with an exercise price of $32 -only in the money options are dilutive. The corporate tax rate is 35 percent. Then the employee's equity in the option is $20, but the company will receive a tax deduction worth $7 if the option is exercised. Therefore, the net cost to the company of the employee being able to buy the stock at the discount price is only $20-$7=$13. The Treasury Method, including taxes, assumes that the option is immediately exercised and that the exercise price and the tax savings are used to repurchase stock. On net, for every 100 options exercised the …rm would be able to repurchase 75 shares, because the sum of the exercise price and the tax savings, $39, is three quarters of the stock price. So this method would calculate a dilution equal to 25 percent of the number of options outstanding, given the 52/32 ratio of stock price to exercise price and the corporate tax rate. Switching to algebra, the formula for dilution of any given issue is
where D is the share dilution, Q is the number of options, and T is the corporate tax rate. Under our proposal, in the money options dilute share for share pretax when they are in the money, re ‡ecting their end of quarter valuation which makes equal to 1. Our balance sheet treatment would multiply the number of shares and the exercise price by (1 T ) so we would dilute by 65 shares for every 100 options in the numerical example. We would thus list an asset equal to 65 percent of the exercise price as projected future exercise price revenues (in this case :65 32 = $20:80 per option). If, when any in the money option is exercised the company repurchases the portion of the 33 Firms do not pay payroll taxes on employee stock option income.
share that was e¤ectively held by the government there will be no change on the balance sheet. In this case, the company would receive $39 from the exercise price and tax bene…t and use $18.20 to repurchase .35 shares (:35 52 = 18:20) , leaving it with $20.80. If the company does not repurchase stock then after the exercise it has more dilution and more assets. This is economically accurate, as it no longer has the federal government mitigating the e¤ects of any dilution and it has received a tax deduction worth the market value of the additional shares in return for the extra dilution it will su¤er going forward.
On a quarterly expense basis, the option expense that …rms report would also be multiplied by one minus the tax rate. These expenses would be o¤set with an equivalent paid-in capital item, as e¤ectively the employee has contributed wages to purchase the option. Consistent with the balance sheet approach above, we would simply reduce the expense rather than reporting the gross expense and a negative deferred taxes amount.
Other Accounting Methods
In this section we discuss several alternative methods of accounting for options.
Financial Accounting Standards Board
The FASB [3] discusses expensing options linearly between the grant date and the vesting date. Options would be assumed to have an expected life, which might be calculated recognizing that employees may follow an algorithm such as exercising when the ratio of the stock price to exercise price reaches a given level, but as we understand it the expected life rather than the algorithm would be used to estimate the option's value on the grant date. That is, if the options had three years to vest and a …ve year expected life then the FASB would have the …rm calculate the Black-Scholes or binomial value of a …ve year option, as of the grant date, and then have that amount expensed linearly over the time to vesting.
If terminations were greater than or less than expectations option expense would be adjusted for the amount of termination. Therefore, reported income could be increased by laying o¤ workers who hold deep out of the money options that were highly valued on the grant date, even if the employee would be economically pro…table if retained. There appears to be no recognition of the fact that more options are likely to vest when the stock goes up. If options are repriced then the value of the new options less the value of the old options must be added to the amount to be expensed over the remaining period. The purpose is to prevent …rms from asymmetrically revaluing options when the stock price falls, while not revaluing when the price rises.
Dilution of primary earnings per share would be calculated by the Treasury Method. This method clearly understates the true dilution that would be computed using s. Balancing this, the FASB ignores the implicit interest income …rms receive from option holders'e¤ective loans against their levered equity positions. As discussed earlier, this adjustment can be viewed as economically sound in the special case where the earnings/price ratio is always r and the accounting system is constrained to treating options as equity or debt rather than as a hybrid.
As already discussed, laying o¤ an employee can sometimes raise accounting but not economic pro…ts because of the divergence between the accounting and market values of options. Rules about options buybacks and repricing prevent …rms from raising their accounting pro…ts through such …nancial transactions, so real attrition is required.
The IASB's most recent proposal [7] is similar, using grant day prices and amortizing only over the period until vesting.
Dilution Only
Many companies have taken the stance the options can be accounted for strictly through dilution, with no need for any other expensing. It is worthwhile to show when this would be true to make it more obvious why it generally isn't.
Consider a futures contract between the employee and the …rm with nondividend stock that vests immediately and must be exercised no later than the termination of employment. The contract speci…es that the employee must buy a share of stock from the …rm at the exercise price. Then the contract is equivalent to the …rm lending the employee the exercise price to buy the stock, with no interest accruing on the loan so long as the employee continues to work for the company. The employee is e¤ectively like any other shareholder (and has a of 1 always), always owing the exercise price to the …rm until the stock is purchased. Therefore, in this special case we can think of the employee always owning a share of stock whose cost to other shareholders is fully captured through dilution and the …rm's reported earnings are reduced by the opportunity cost of having lent money to the employee at zero interest rather than having lent in the market, but no further net expense need be recorded.
There are two important things to note here. First, dilution in this model would be much greater than the dilution that many of these companies have in mind -dilution would equal the total number of options issued. Second, relative to a stock option the futures contract reduces the …rm's costs because it does not allow for the possibility that option will expire out of the money, leaving the …rm worse o¤ than if its transaction with the employee had been a futures contract. Thus, even full share for share dilution of all options, in or out of the money, understates the …rm's expense because it does not recognize the cost of giving the employee the option to cancel the transaction if the stock price is below the exercise price when his employment ends.
A system that accounted for in-the-money options strictly through onefor-one dilution would thus have to impose a charge on earnings equal to the di¤erence between the exercise price and the stock price for any outof-the-money options, to account for the losses su¤ered by having provided the employee with an option instead of a futures contract. Alternatively, an expense would have to be taken equal to the value of the put option provided each quarter to the holder of an in-the-money option as well as the value of a call option to an employee who holds an out-of-the-money option. But those changes would return us to the proposal outlined in this paper.
Hull and White, Kaplan and Palepu
John Hull and Alan White [5] in an early 2003 working paper and Kaplan and Palepu [8] in a late 2003 Harvard Business Review article propose expensing unvested options as though the company were supplying its employees with unhedged options in a di¤erent …rm. Think of Intel awarding its employees options on Microsoft stock, with the analogy precise if Microsoft's and Intel's stocks tracked perfectly.
It is easiest to consider the case of restricted stock, which is like an option with an exercise price of zero, and an "exercise date" equal to the vesting date. Under these systems, the cumulative expense charged to the company would be equal to the number of shares expensed to date, times the stock price. For example, if the plan vested 16 shares after four years and there was to be no attrition, then the expense in the …rst quarter might be the value, at the end of that quarter, of one share of stock, and the expense in quarter Q; 1 < Q 16 would be QS Q (Q 1)S Q 1 , where S Q is the stock price at the end of quarter Q.
Like ours, this proposal has the advantage of using market prices. It has the disadvantage of treating all the returns the employee earns during the pre-vesting period through the income statement rather than through dilution, as would be the case with other equity holders. That is, under the current, satisfactory, rules were the company to award its employees one share of stock for each of 16 quarters, with no previous promise of any grants, it would recognize an expense equal to the value of one share of stock for each quarter, based on the price at the time of the grant. But after a share was expensed it only a¤ects earnings per share through dilution. By contrast, [5] and [8] record all changes in stock price after an option is expensed but until it is vested as expense or income to the …rm.
Because these methods also charge expense cumulatively over time, they lead to an expected present value of labor expenses that are in excess of any notion of the present value of the cost of the grant. It is unclear how these proposals would deal with dilution. Being consistent with the approach of treating unvested options liabilities as short positions in the securities of other …rms would require no dilution prior to vesting.
There are, however, good reasons for treating a …rm's transactions in its own stock di¤erently from other …nancial transactions. If Intel issued stock for a nickel a share in the late 1960s and repurchased it today for $30.00 should it report a loss of $29.95?
Performance Options and Other Securities
Some …rms provide options that vest early if certain performance targets are met, but only after many years if the targets are not met. For example, options may vest if sales or earnings targets are met or if the average stock price is above a certain level for a given period of time. Sometimes the options will still vest after a long period if the performance targets are not met and the employee nevertheless remains with the …rm.
Our system easily accomodates such options. The general system of charging an initial expense equal to the option market value on the day that the option is recognized for income statement purposes, with exten-sions charged quarterly, would seem to extend immediately to performance options. Again, the …rm could recognize unvested options on whatever schedule it wished, subject to the constraint of using market prices to determine the value of newly recognized options, and recognizing all options by the time they become vested.
A …rm might assume that it would meet its performance targets and hence expense all of the performance options before the early vesting date. If ex-post the targets were not met, then it would have the choice as to whether or not to now reduce the number of options assumed to ultimately vest. Reducing the assumed options to ultimately vest would result in a gain in the income statement. This gain, however, might be quite small since the stock presumably has not done particularly well under the circumstances of failing to meet the performance standards. Reducing the number of out-ofthe-money options (which are still treated as 90-day extendable contracts) would usually have only a small impact on reported earnings.
As to options that expire less than 90 days after termination, we would still allow …rms to treat them for accounting purposes as if they were extended 90 days at a time. If a …rm required employees to exercise within a week of termination we would in principle be willing to allow it to either use the 90 day …ction or to assume that the options were renewed as 7 day options every week. We doubt that many …rms would choose the latter course, though. This would require 13 expense calculations within a quarter, and it could be di¢ cult to estimate the reported expense until near the end of the quarter. Furthermore, option costs would become extremely volatile: a 7 day at-themoney option for a $100 stock with an annual volatility of 40 percent is $2, while the value of extending an option for one week when the stock is selling at a 110 is only 12 cents.
We do not have a strong position on vested long-term options that do not expire within three months of termination, such as the Halliburton options held by Vice President Richard Cheney. In such cases there is a valid argument for expensing the entire value of the option over the length of the employment contract. Many of the problems that arise in grant-day based accounting systems would have to be confronted for such options.
Conclusion
Most employee options must be exercised within 90 days of the termination of employment. Such options are 90 day securities that are regularly extended, rather than long term securities. As Black and Scholes showed, at any given time an option holder owns the equivalent of a fraction of a share and an interest-free loan from an employee. The value of having an option extended is that the holder gets the bene…t of an extra day's hindsight in deciding whether to exercise, and the interest free loan is extended.
We propose an accounting system for option expense and dilution that is consistent with the realities of employee options. Brie ‡y, we treat options as though they expire just after the end of a quarter and are extended for three months at the very beginning of the next quarter. With these assumptions, which impose roughly the same expected costs as daily accounting, we are able to develop a simple and robust system.
Because our expense formula only depends on the implicit volatility in 90 day options, it is able to rely on market prices. The system only involves a dilution cost for options deep in the money at the end of the quarter and almost no cost at all for deep out of the money options. Companies could predict their option expense on the …rst day of the quarter to a high degree of certainty. While they could not predict dilution nearly as well, it should not be di¢ cult to explain to shareholders that the reason dilution went up during a quarter was that the stock did well, putting more existing options in the money. Finally, because it is based on market prices our system is fairly robust to the timing of expensing, and therefore to revisions in predictions about vesting, early exercise, and other factors.
In line with modern …nancial economics, our system attributes more of the option expense to dilution and less to income than does the FASB proposal. Doing so requires recognizing that an option is e¤ectively a levered equity investment. If accountants are constrained to treating options as unlevered equity then small changes can accomodate the constraint. If anything these changes might make our system seem even simpler to many, while creating relatively little distortion.
Appendix: Numerical Illustration
We provide an example of how the Bulow-Shoven option accounting system would be implemented for a given set of options and a given …rm-chosen expensing rule. Results are provided for both our basic system, which uses zero-interest option values and full dilution for in-the-money options, and for the modi…ed system that uses full option values and Treasury Method dilution. All expense and dilution numbers would have to be multiplied by 1 minus the tax rate to adjust for corporate taxes.
We assume that a …rm grants 1,000,000 options on the …rst day of a quarter. The options vest one year later, on the …rst day of quarter 5. The riskless interest rate is assumed to be 4 percent per year and volatility is assumed to be 40 percent. The stock pays no dividends. All options have a strike price of 100. The …rm employs a mechanical rule that requires it to expense 1/2 of all non-forfeited options one year before vesting, with the fraction increasing by 1/8 in each of the next four quarters.
In the example, the …rm su¤ers no pre-vesting attrition in any quarter except the third, when holders of twenty percent of the options leave. In this example we treat attrition as a¤ecting the next quarter's recognized options. In the Intel example, we applied attrition to current quarter expense. Application to next quarter's recognized options is perhaps a bit simpler; both methods are reasonable.
Quarter 1: Beginning Stock Price: 100 0 interest option value: $7.91 full option value: $8.37 intrinsic value: $0 Recognized shares: million with a strike price of 125. Then if the stock sells at 100 the value of a zero-interest extension of the X=100 options will be $7.91 while the value of a zero-interest extension of the X=125 options will be $1.45, for total expenses of $9.36 million. If the stock is at 125 the next quarter then the value of a zero-interest extension is $1.45 for X=100 and is $9.89 for X=125, for a total expense of $11.34.
Appendix: Intel First Quarter 2003
Using the data from Intel's 2002 annual 10k report [6] plus its stock price at the end of 2002 ($16.56) and at the end of the …rst quarter of 2003 ($17.22) it is possible to roughly estimate the e¤ect of our method on its …rst quarter 2003 …nancial statement. Intel reported outstanding and "exercisable"(presumably vested) options in each of six exercise price ranges as of the end of 2002. Intel also reported an estimated volatility (49 percent) and it pays a dividend of 2 cents per quarter, which we treated as a reduction in the initial stock price. Note that this may make the extension value reported for deep in the money options negative, as the …rm saves money by not having to pay a dividend. 34 For the Black-Scholes calculations of the value of the extensions we use a zero interest rate, and we assumed that Intel expensed all non-vested options as vested options (Rule A in the text). From this data it is possible to infer the number of shares and the average exercise price of both immediately exercisable and non-exercisable (which we will assume are non-vested) options in each range: Note that our method of expensing options results in no charge for the deep out-of-the money options (those with exercise prices ranging from $38.82 to $87.90) that were issued mostly in the year 2000. In contrast, under the FASB proposal Intel would would have the …rm recognizing an expense of almost $200 million per quarter for options issued that year. 35 An employee who held 1,000 options issued by Intel in 2000, valued at the average level, would add $28,270 to the company's bottom line by quitting the day before rather than the day after vesting in these worthless options. Ironically, the more valuable the option the lower the quarterly amortization under the FASB approach because grant-day option values are likely to be proportional to grant-day exercise prices. 35 Intel's regular option grant in 2000 was valued under FASB rules at an average $28.27 per share, amortizable over the …ve years until vesting. It issued a total of 118 million options, for a total value of $3.36 billion. Amortized over 16 quarters, this would come to $210 million per quarter, but forfeitures would probably reduce the total below $200 million.
Referring to the tables above, the cost of the existing options for the quarter under our proposal would have been 77:40 + 142:45 = 219:85 million dollars. Recall that the FASB cost was almost as large for the amortization of options issued in 2000 alone, and ignoring all other years. Newly granted options would have had a value of 9.21 million, while forfeited options would have provided no reduction in expense in this case. So total cost of options for the quarter would have been 219.85+9.21=229.06 million dollars, or about 3.4 cents per share, before corporate taxes. The after-tax cost given a 35 percent tax rate would have been roughly $149 million or 2.2 cents per share. The only uncertainty about the expense at the beginning of the quarter would have been the value of the newly granted options (which would be proportional to the grant-day stock price) and the value of any forfeitures.
At the end of the quarter 146.8 million options were in the money. 
